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Reconnaissance of Bellingham Bay- U.S.C.S, 1855 - J. Alden

Archival Maps

Hydrographic Survey



Reconnaissance of Bellingham Bay- U.S.C.S, 1855 - J. Alden

Hydrographic Survey



Plat of Gise’s Addition to Bellingham, W.T. - 1889 - Woolard & Campbell.

Plat Map



Fairhaven: A Birds Eye View - 1890 - Cartographer Unknown

‘Bird’s Eye View’ Map



Challenges of Archival Maps

• Access (Preservation vs. Public Availability)

• Varied:

Coverage (Spatially and Temporally)

Scale

Thematic Content

Quality & Condition

• Lack of Documentation (Metadata)



Samish Lake Quadrangle - U.S.G.S., 1917

USGS Topographic Quadrangle 



Sanborn Fire Insurance Atlas – 1920 - Sanborn Map Co. Inc

Sanborn Co.

Sanborn Fire Atlas



Archival Maps & GIS 

• Scan

• Rectify

• Digitize Features



Topography of Rosario Strait, W.T.: Samish Flats to Bellingham - U.S.C. & G.S., 1887 – J.J. Gilbert

Scanned Map



Bellingham Bay – U.S.C.& G.S  - 1928

Scanned Map



Bellingham Bay – U.S.C.& G.S  - 1928

Scanned Maps

Topography of Rosario Strait, W.T.: Samish Flats to Bellingham - U.S.C. & G.S., 1887 – J.J. Gilbert



Topography of Rosario Strait, W.T.: Samish Flats to Bellingham - U.S.C. & G.S., 1887 – J.J. Gilbert

Rectified Map



Bellingham Bay – U.S.C.& G.S  - 1928

Rectified Map



Semi-Transparent Overlay



Topography of Rosario Strait, W.T.: Samish Flats to Bellingham - U.S.C. & G.S., 1887 – J.J. Gilbert

Digitization of Features



Bellingham Bay – U.S.C.& G.S  - 1928

Digitization of Features



City of Bellingham Air Photo - 2002

Feature Overlay



Goals for Combining Archival 

Map Data & GIS:

• Method of capturing archival map 

data within a GIS

• Method of managing temporal 

information within a GIS



TGIS

Basic Functionality:

• Incorporate temporal dimension

• Temporal data entry, analysis & recall

• Filiation tracking (lineage of features)

(Temporal GIS)



TGIS
Advanced Functionality:

• Multiple ‘Types’ of Time (World, Measurement, Database)

• Multiple Temporal Metaphors 

(Linear, Cyclical, Branching, Multi-dimensional time)

• Temporal Relationships 

(before, after, during, i.e. Ordinal rather than Interval time) 

• Modeling (Past or Future)

• Temporal Interpolation 

• Temporal Zooming

• Real-time Temporal Data/Analysis



TGIS

• Historical Research

• Land Records (Assessors Offices)

• Planning

• Archeology

• Geology

• Modeling (Urban or Environmental)

Applications:



TGIS vs. tGIS
1. Entirely new software (3 or 4 dimensions)

Specifically designed for spatio-temporal analysis

Features located by coordinates of space-time

(Current GIS is 2 {or 2½} Dimensional…)

Objected-Oriented software?

2. Add-on “extension” to existing software

“Quasi-Temporal” functionality



Capturing Time
• Dated Layers (Snapshots) (GIS)

• Coordinate of Space-Time (TGIS)

• Attribute of Spatial Features (tGIS)

• Problem of Topology (Changing over time…)

- Variable length fields 

- Related files

Archives and/or amendment layers

- Composite model 

If topological challenges can be solved…



Composite Model
Working within current GIS (RDBMS model)

Gail Langran (Time in Geographic Information 

Systems, 1992), concluded that the Composite 

Model held the greatest potential for TGIS. 

However, there were two problems:

1. Inefficient database design

2. Topology

3. Amount of work required for building 

temporal databases…



1. Availability of bigger, faster computers 

2. Availability of non-topological data model

3. Methodology of using archival maps in conjunction 

with existing GIS data for temporal attributes only 

(presence/absence for a given date, not spatial 

location). Eliminates steps of scanning, rectification 

and digitization

Composite Model tGIS Extension
is currently feasible because:

Goal: Simple temporal GIS functionality 

for use with archival map data. 



tGIS Extension
• Extension to existing software 

ArcView 3.x  &  Avenue

User interface for temporal data entry & recall

• Standard data model (Shapefile)

• Time as an attribute of spatial features
As opposed to a coordinate of space-time

• Composite Model (Tuple/feature level)
Minimal use of complex tabular relationships

• Temporal Filters 

• Filiation Tracking (Lineage)

• Feature-Level Metadata



tGIS Extension
Pre-Defined Fields:

• EID (Entity ID number)

• PID (EID of Previous {parent} feature)

• FID (EID of Future {child} feature)

• Start Date (Year of beginning of feature)

• End Date (Year of end/modification of feature)

• Edit Date (Database entry/modification date)

• FMD (Feature-Level Metadata ID number)



Fairhaven Case Study
• 1880-1930 

• Original Town of Fairhaven (Platted 1883)

• Features common to archival maps & GIS

Streets, Railroads, Electric Streetcars

Land Subdivisions (DLC’s, Plats, Parcels)

Buildings

Government Jurisdictions (Context layer)

• Archival maps as primary data source 



Washington State



Bellingham, WA



Plat Map of Fairhaven on Harris Bay - 1883 – Daniel Harris

Original Plat of Fairhaven



Study Area



GIS Street Layer



Plat Map of Fairhaven on Harris Bay - 1883 – Daniel Harris

1883 Plat



1883
1883 Streets



1883
1883 Streets



Plat Map of Fairhaven Land Co.’s First Addition to Fairhaven, WA - 1889

1889 Plat



1889
1889 Streets: 
Built vs. Platted



Topography of Rosario Strait, W.T.: Samish Flats to Bellingham - U.S.C. & G.S., 1887 – J.J. Gilbert

1887 Survey



Juan de Fuca Strait to Strait of George –

1889 - British Admiralty Chart by G.H. Richards

Fairhaven: A Birds Eye View – 1890

- Cartographer Unknown

Reconciliation of Maps



South Fairhaven – circa 1908 - Photographer Unknown, Whatcom Museum of History & Art (Biery Collection)

Oblique Photo



Using the tGIS Data

Temporal:

• Display

• Query

• Analysis

• Cartographic Possibilities













19001900 Buildings &
Electric Streetcars



19101910 Buildings &
Electric Streetcars



Cartographic Possibilities

• Maps by Date 
Enhanced abilities for ‘standard’ cartography

• Interactive Maps 
Ad-hoc, user-initiated map generation

• Animation
Using time to depict time

• Temporally linked graphics



Conclusions
• Yes, its possible… 

(Technology isn’t the limiting factor)

• tGIS extension greatly facilitates process
Reduces errors and time for data entry

Benefits of a composite database

Better able to identify patterns

Increased cartographic potential

Use as a spatial catalog of archival data

• And, it’s still a lot of work…
Even with tGIS extension and methodology

Inherent problems of archival maps persist

• Need for TGIS (Database standards)



Recommendations for 

Further Work
• Case Study

Expand spatial, temporal and/or thematic extents

Expand analysis and cartographic products

• tGIS Extension
Refine code

Enhance functionality

Convert to VBA (ArcGIS 8)

• TGIS – Applications, Datasets and/or Standards 



History is Geography’s Laboratory…

Is it worth it?
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